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m m » 

[0001] T^h^mtrSGIrZUyomMZ-lt. W(^£, Glycine max))*3 

[0002] mmm*. ±mzt^x(DE.*mmm<D-^x*ibz>m i gt<o±&.ftx s mm^B 

[0003] zjDZ5tmtt3mz. mmzm^x-bMfam<D^f$,#x]bz>kt±>K, m 
tx^Xs ^h]}^v±vv<Dmxm^^m^m^th^>mm^^xh^ 0 fit 

mz.w&ztiz>ffmffi&bi>xn. Mz-&, $zmm6(ci6)<D$&ftimM5m<Ds</^?- 
^(ci6:o), mmm8(ci8)<Dmumffi&<DxTTy>'mci8:o) j $>, mmm 

UFA: Poly Unsaturated Fatty Acid) ) iPTOttTV ^-5 0 

[0004] ^5T\ Mmwimt, -mvjy-/um^a-v/is>m&mzm5--fz>^mo<t 
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xn. c^^^fpflHJK^^sK^bT, ^h^m^ttmmm^w^m^M 

v ? * ; t-7-yyi/^> T7=^K^ (C20 : 4n-6h avfaf^x^xy 
^ (EPA) (C20 : 5n-3) % K^^^f"^-^ (DHA) (C22 : 6n-3) &<!f;6^J&£*b 

■So 

[0005] mibPUFAfi, s^Kj^^^rt-eo^il^-^v ft«««r*i-»sa\ ^ 

^A^fli^^^-CI*. S^^e-y-y/l^gK 77^K^ EPA, DHAf© 

[0006] r©77^K^»s jfeftmjt«w#<*S'*^ m&h—mt.&ifafrb<D#im\z£ 

^#^■9, T^HV^^^fir^tbTV^C^J^^ Xfikl :Appl. Microbiol. 
Biotechnol., 31, pll (1987)#J$) 0 L^^«fc^^^-e^^03^h^j^V> > 

[0007] rcofc^, rttbopuFA, t^nT^^m^mmm^xi'f^t^x^tii,^ 
-^mt^^htix^^o 

[0008] mmzmte^mmz-^^x, mm^&ft&M%<Dmi&$:&^i'fcw\tLx. o 

7->y^4St^ (vVV ^WZ&tmfo&^tsM feffifrb. Cl 2 : 0-ACP (Tv" 
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—^—tijg^U^^^tC^Ab^^: Science, 257, p72 (1992)#fiS) > 

*TTy^m<am-t-** (c 1 8 : o-ACP^fisf Mmmm^(D^^r^± is* 

E3:Proc. Natl. Acad. Sci. U. S. A., 89, p2624(1992)#Bg) N (iii)i^^U^7^(C22: 

i ) -r?^ m-mv-LPAArmfc^-zm A-rz^t ^ £<9 , =^Mm^m^9o% (c-s 

X*mlbtc.i-**:J:ffl;4: Plant Cell, 9, P 909 (1997)#fiS) . (iv)ffi^- W^^jg^-f 
X(^VX^T^mbTV^ A 12^fD^^a^Fad20^m^^Ji" ; 5C 

i^s>*Lfc„ ) % (v) y -y/ui'ift&s-*-** (/wy^s^a^BtSftfc a 6^*&fMbS* 

^it^^-Sr^AU^^:5:^5:Proc. Natl. Acad. Sci. U. S. A., 94, p4211 
(l997)#flS)^ir*Sf^jK$ttTV^5o <*vf A6^t&fP-ft:^^5t^t 

A5^tsfp{b^a^tfc^y^^>**o0*MS^*a^i:^T^-e 

35S£ii\ T7^KVlft*5J:UrEPA*s^0$n^^i&Sfcs-(S:jSfc6:J. Biol. Chem. 
278, p35115, (2003)#HB) o 

[0009] *fc, mm^mummm^mir^4x^±m-r-<<, mm^mumffim£.m 

CcDNA^a^ ft^n^E— WUBfU it^^-^A^ff P^^fR^^ttTV ^ ( 
3Bj*JMRfc#.K 12:ffl^^fP^ «l«lll»--ft*-»«©^:ae)Ott»/W^-»160 

msmm^mm 0 *9&flfisf*#) > P i4-i6. ^15^6^ 13 0 mak 

#.Bi)o ft3b\ ^"ClE3zEUytrt*f4, ^toZ^^ISt), ^7:r»ft*Ifj 

■ • ^^±2002^ (ISBN4-86043-004-2C3045) P 574-5863;fc{i;£:i$fc8 : J. 

Plant Physiol. 160, P 779 (2003)(^ofc 0 

[0010] irfruttfb. T7*h~ism&mtomz±mzitzzt&n&\siz±te.xi&6<Dnm. 
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coon] «wi¥iNiuu4, mmmzmmzLM&MmttmAu mvav>m& j PK*&&.irz 
[ooi2] mm\^^xmm^t<\mm^(Dm^^^^m^\^ 

&ft?f£¥<D® : m&&mfthZ>mZ-&. Z«9: Bio/Technology 11 P 194, 1993#!$ 

)o 

[0013] £fc> -m<D±^m^st^m^mmmmp^xm^^m^xm, ^<d\x 

Proc Natl Acad Sci U S A. 96 pl2929(1999)#J?R)o £tf>«fc5ft*n\ tltx.^.^^C 

mfrzmm&Mfc^&tetoxfo^x. m.B^mA^jm^^ax^xh, 
m?-£<mmu § ^(Dmm^mx^^^^nm^m^mmxh^o 

[0014] U5>U _LfB;M6fU3:, ^nb(OmM&K<>^xn±<^mt$frXteb-f , -t<7>lffl 

frxw,mvxmmx%z>t)\ mffiwt(Dmnia±hvyv±vvm2x*4^tf^-b 
[0015] £/c, -^mmm, k<K?4xirmfc^mMz£%mwm&<Dmmmmffi£ti 
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V ^ :£$U3 : Santarem ER and Finer JJ (1999), In Vitro Cell. Dev. 

Biol.-Plant 35: 451-455#{$) 0 Z<Dtz£>, (i)»fc^A<^fflJt&^VX<757F2ff^& 

^m^m^^^MM^^^^h^^'^t^ 0 ^px.t, (iii)^s^ 

[ooi6] ^(DXoK.y^^xMmTmmmm^m^^titm^xmm^^ 

[ooi7] $bK s ±ie^c^6, li, i2^v>t^>, ^km^xmm^mummmmx.^ 
m-fz>^b&m$. frm<D&mwmm&m-h<Dx&z>ti#>. ^mm^vm. 

[0018] Ut/^oT, ±15®^ <Z)Pp^S^^f^:-r-<<^i§^^mt3i-r, 

[0019] ±m<Dr3M&jzm^xte£titz.k<Dxh<o, s ry^v^m^ 
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[00213 -tfttt* ^mzMZT^h'^wtSGfiLtoffi-z, ±nwtM&tiQk't&fc*>\i^ 

[0022] *yt, iMTv^Y^m^Mxmt, ±mr : 7^^^m^m^ir^ms)5m^ 
[0023] £<b^ _tgBT7^K^sfe4:Sxmtt, ±ia*aife*.*a^^— *«ifii"a3Ni*^- 

[0024] ±IBia|ft*.»a^^-*«Xj6fctt % ^fXS^mto^^r-^-tf) 

[0025] ±w.T9*Y>&&&mzm^zmffiWk&i&mmtf. A6*mv{t&m. 

[0026] *L1H S _Lf5 A 65FfifP{b»*d^ WTO (a) £fcti (b) iBiSo^^^frefcS-fc 
(a) BB?!I##1 ^£ft5T^/^gB?U^#5^^SCc 

[0027] £fc, ±|B A e^fiSft^W^Sra—K-t-SJte^^UT, UT<D (c) Sfcte (d) IE«c 
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[0028] Sfc, ±fEJ?gJte®Nift3£:ft@£iff ri s > WT<Z) (e) (f) |EttO^^^«-C*>5- 
[0029] ilSlBllSlMSftflESW^Srs-Ki-sae^^UT, ^T£>(g)3m(h)fE 

[0030] ±IEA5^tSfPfbi#^^> £JLTO(i)*^±G)IB<ft^^/^«"T?&SCi:*S 

[0031] ±lEA5**Sfd{tBM*&=~K1-53tfi^£LT, i^T© (k)*fcte(l)f5«c 
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[oo32] ±mry^v>m^mKm^^mmm^mm^tcnmmm^-\'ir^m 

T?Vd-T (Mortierella alpina) ft &VfoZ>Zb&ffrtiU< \ 

[0033] ^fc. _blET7^K^m^Mx^s^fi^ a 1 s^maitmmcom^nmir 
[0034] ±tzmmmmxMn, RNAim^^x a i5^mu^tmm(Dm^w\ 

[0035] ±|BV^T^^*^^M^^^-i^^m$n6T^K^^'a^■bfc^S 
[0036] JifET7^K^^^^^ i W#^tt^T7= 3 rK>'^^^^'a^tt5o 

\,^z.b&w&bi,x^5> 0 se>Ki, ±iamm^^m-<^^— £4»*lM-^A-r5fc 
[0037] ^sj^^^sfcfejc, #3siK#s>f^ nft$gm&mtex^ mm^^M^m 

[0038] U±.<v£?t^ *3SWI^577^Vi^t««)#:li> T9^K^»^fife^BB 



WO 2005/059130 



9 



PCT/JP2004/018638 



zm^tt^-x. ^mmu(D±imtmmtt^Y^>i^mtt^tz^xti<, r 

[0039] £^ *3SWHl«5T7*K^iMrW**#:t4, *IE^iafi3l!Sl»»«r^Si-5^ 

[0040] Jfc*3 % ffi4fe©^^^^S^telfe^SJt«WjiUV^tV^fcnTV>S^^fit^x 

[0041] T^Y^m\t\ih^t^tir^mW}m^t<>x^m<Dm^mxh<>x, mm-k 
&^mM&^<Dfcmm#>btLXtev, ^(Dmmm^x^^tK ^mrn^xth 

[0042] mim&*mumffim<D±&&m&zm&ft^7F-rmx$>z> 0 

i~l2|-t?fc5„ 

[03]*IIJS©^ait^5^7^5K^^^— pSPB18770^^^^6<J^-^l2 

IS U§ SrHlfe-rSfcfe <£> ft &L <v Km 

[0043] *38§J3f4, ^^lil^ot^»OPUFA©lo-eW7=3rF>i^t 
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[oo44] ■mmm.m^-r^mmnn, ^^ci6^fc«ci8-c\ i-3mm\^mu^ 
^-r^mm^x^^o z-thb<Dmffiwt<D*:n$rfe, mmw^t^^^mx 

mtmmfrb^v~^^oA%&f&~tz>Rjfcx\ r-t^-^-coAXjur^y^—e ( 

ACCase) {^oT^T^So *fcl&i>K M^mmK^^MU^ ^<D^RSt>(D 

m\^£<>x^?*<Dmm%mtf5%mni'tz&^m^i>h& (piant Physioi., 113, 

p75-81 (1997)) 0 

[0045] -x'P^^-CoAcD-^n— ^(D&ACPK&&£frls -rn^/WACPt^ofc 

^^<9)Ei-^^-e^^2o-f o#!L, ft&ft iZ. teC16 : 0-ACP^C18 : 0- 
ACPdS^fife-f 5o : 0-ACPO^:§R^tt7 p 7^^ L K^^i"SC18 : 0-AC 

[0046] ^(D£ofc]^X£.ZtcC18:l-ACP<D— <flStt N ^^KfttrO^yirnj^jf^^ 
fiSc^fc^S/^ jS!3}ift^T7- £<Z5f1M3-eACPa»fe0*£*U CoA^X^ 

[0047] ;:tLfb<DM^S&^ Tv'^S^^t^oTTv'/i-S^^yira— ;U3V>^(G 
3P)<Dsn-l£u sn-2fi^JI[S^^L, ^H4^|fP^^^^wi:^«toT, 

^i> ; u=i]) v (po ^^T^vvw^irn— ^(pg) tetM* <Djfy±umwttez> 

(TAG)£&3 0 
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[0048] w^iii:*tLfc«t©4Mij:, -m^jy—^m^a-vy^^^it 

src-g-A,-CV^ 0 S^fil^lfi, ^oILT18:0-ACP^g&?P{t;g£iit, A12^fnte 

X (Limnanthes douglasii) <D A 5^Ff&?n4bSMf f2C20: 1 ( A 5) (D^-m^m^-ISo 
[0049] ^(^^tL5^|fP^-co^M^^C16^fc«C18T*fc6^ N *t#Jte#itffi£S? 

site, flg/te^^^^frj^a^^KK-a-^isasiuTfet). ^> Mtc, 

sfX-rX-r^Tfr^ (Simmondsia chinensis)^§ISM*^J^ft*;J^2i'^J&£r 
^teommj&te^. FAEl (Plant Cell, 7, p309 (1995)) ^KCSjUe^ (Plant Cell, 8, 

P 28i (1996)) tmbft, C2o&,±(omummm^^m^r^ ^zttf^zfrtz 

HO. Biol. Chem., 271, P 18413 (1996) , J. Biol. Chem., 272, pl7376 (1997) )}M 
»©FAEl/KCS775y-©«ljti£ft#*tt— mm<D±.X*£.<MM®L*fttt 

[0051] lf*J!Blf©^:«J^ttTAG"CfcS. I©TAG(i, *BJ®fCa>e>#M&£;ft,5G3P 
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(DTi//\'mfc&&fcte?V>r7*X7T^>'&T is/I'm fc&mm (LPAAT) 

[0052] ^fc, tag«, mm^^Mm±mmmm^^n^mmmx^pc^ 

[0053] ^IPJte, T9^K^^Wi-6fflHgJ^^te^f$:^J:t> 4; e^iJffl^lH-r^^ 
[0054] {l~]Ty^¥^m.^^W-(O^M^m 
[0055] [l-l]^g^^^M-^^^ 
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irz>mMm&f&mm<Doib, m±t^mmm^^Ev^ ^mm&f&mm&mi? 
mifz>^t&x%z> 0 

[oo56] ;rt\ r a 6^fmwitmm^ fifti^y^^^vtw a 6H (^^^->^^ 

^O^-fX (Glycine max) tt&VvC, T7*K^lfc££jg£*5fc«>fc«\ _hfB3SS 
[0057] ft*Wlto^iZXTT})>Wtfi*b$.~-\*Wt (C20 : 3) fc:S3n-9fel&tt:^El-5 

[0058] Lfc#oT\ ±|E A 6^ISfn{fc3^ ABl£gNBift&ftl*at. A 5*fi&?PfcIS3f ©3 
Mortierella alpina){±, VS—/\'Mlt*a-V/l'>Wtft£&&&\sX7 ! 7*'}*>'Wt$:W& 
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mMm-^mm (glelo {Mit^-y-v/^m^j&zfr. m^x a 5^ 

[0059] ^fc,^/^^7 T/Vt'^^^xTy^/S^T^K^^V^cS^^S 

m^mt>^-r^<x(Dmm^— v-r^M^wm^M^tix^^o a s^fn^ 

itlg^ (J Biol Chem. 273, pl9055(1998)) *3<fctf A 6;f$&m\M^£.Z>±f$, 
-^BB^Afc^ (Proc. Natl. Acad. Sci. U.S.A. 97, p8284 (2000) ) te, ^MfrbWc 

[0060] ~ <^/^tV^ T/M^& 5fc<D A 6^f&fn{«*te, mm^rl \^&tlZ>T^ 

^w.n^'t^^^w.xm, m$fim^;#;^^m<D &6mz7f muffin 
mA-r^m^mm-r^t^htix^o -at^ *mmxm^^tiz> A6^fp 

fe£tiz>h(oxfe?j:<, mffiWk^yu^yWtvy a e>m^mn^*mA-tz>%Lm 
&m%ir%mm%^i-&?^?wxfotiit3:\,\ McWmaz, nmm-^i^^ti 
zr^/mmmz^^x, im^n^m<DT^ymm^ WAs rip/xi-x 
wto£frtcT^ymmm*bte%?>'/<?Kx&>'ox-b, ±tmm^Lx^ ^« 
%>w^xm\<^bftxzz> 0 ^4b\ *mwx\,^mm^mi^tstiz>7^;mm 

om. 0^v<mm-iom, Mj^<mm—7m, ^h^m-^<mm-5m, 

mmmm^Bfx^A^<D^mKx^x^i-^t^^xn^t^x^ 0 

m^m%^A-fZ>\a-±, Kunkel&^/cfiGapped duplexjfe^cD^cP^ScXttCltl, 
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^jgAffl^h (^tfMutant-K-^Mutant-G ({5Itli>&i&£ , TAKARAtiJg) ) 
^SffflV^T, fo6W2LA PCR in vitro Mutagenesis^— X^yhiffighZ*. TAKAR 

[0063] Sfc, =£)\>T^y T/\»\i°-t&$t(D A 5^<SfP-ffcB#*»4. IB^J#-^5^^$tbST 

mz.&ffi&%\mvx. ±^^6^mnimm, mffiwtm&m-Rmm, ^s^m^t 
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[oo65] *mmx*m^^hthz> k6^mni\Mm : &tei-h\^xv£, ±iso^y^Ps^ 

it^htegzftlbte, 'J?te<kh90%<DWi—Vk^ ^b<f^>^<^95%(D|II— -14, 

[0066] ^^^yvy^^—^Blyl^ J. Sambrook et al. Molecular Cloning, A 

Laboratory Manual, 2nd Ed., Cold Spring Harbor Laboratory (1989) {ZlfHS^tvTV > 

^—^V—^>'^yi^^MORF)bVX^^V^^^h^mf^b^X 
[0068] ££>^ **M^v^b^l^JlflfiiWKfti£^t»*it'e J f■^bTW:, -Lfa^lK-Rg 
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coo69] tit. ±ta ^5^^aimm^="-^i-^m^(m.m(Dm'B:±. a 5^mm 

(ORF) tLT-^tf ^)^u^v^m\f Z>^bfrX%Z> 0 

[0070] ti^^Ay, #3§BJ-^/BV^tL£ A 5^fP{k^a^<bUT^, -blE^W-PSyfc 

[0071] ±15a^^#-rs^^{*#(c:ps^tb^(D-e^^<, t^^&^ife^J^ 
[0072] [1-2] W I^^^T^^K^K^XO^S^fe©-^ 

\-£mzm7E£tiz>i><Dx*izt£\,^K *&w\z.frti*%mm&<D&mi5fe*M<&&}teJL 

[0073] (l-2-l)iix.H^^-«^Ig 
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[oo74] ±mm^^^— (DMtebtez^f-bvxte. '&%z<k$$<Dm* <d^?$ 

t^t4 % MX-lS, pBR322, pBR325, pUC19, pUC119 N pBluescript, pBluescriptS 

^tm^\^\ pBm<Dy<4i-V—^^—tL.X^ ^flqft^te, m*-t£. PBIG 
N pBIN19, pBHOl. pBI121, pBI221^£W£-£;^£5o 
[0075] JifE^n^-^-te. ffi^i^rt-ea^^m^^^t^^^^n^-^-T' 

^-(CaMV35Sh T^XTVt^r— , //-?y^#f»is (/^y^^— t?) W 
/a^-^-, ^^PRlaftfc-l^n^r-^ H?HDy:/n— *1, 5-~y>^ 
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[0076] ilE^M-^-tt, _hlBCl-l]»'CttWLfcflBl36i^^#*Sr3'-Ki-53te 
[0077] ft*5, |gJ»i^^#*i:U-C, WIx-W!. A 6*tS*Wfc;#*, JIBlffittMHESI**, 

[0078] ±1E»lfe^3S3R-<^^— tt^ ±|a7 0 n^-^-jo,tt>*±faj!iJK^^^3H5 
[0079] ^— ttte^iK-feSPtt^bWttlffiSr^rUt'v >^fi#^PS^$ttS'b<z>T' 
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(CaMV35S*— , ^y>tf>^j£i***^Ote^*£^i$(Mas 
[0080] JifMJMJS^**— fc^Ttt, ^— 5^— ^— SraSttffilUcEflii-Swi 

[0081] _tisss'j^-^-^bT«s ^j^riSl^Jftttae^^fflv^rfc^-etSo 

>\ ^Wv^, ^y^-7^^y ( ^P7A7x^n^- /^^Mi-^^IJWttft'fK^ 

[0082] JilEfflSRSb^SrSJfeSfeftOlSSE^JibTf*, ^Jx.fi^/^ : ttV^^^S 
3fe(Z>omegagB2?!l^»f5iWS"r#5o -(DomegagB^J^cr^— 
Jgc (5' UTR) (ciEe$*sr^^J:oT, _b1S^7Jt^0^m^)^^«i6Sr.i^ 

[0083] JtlEm^^^^^^^i£^ov^#^lS^$tuSfe^i?«^<> ill: 
^i^5^j^CTJrfBteODNAir^V^h^m^^]iI^«!:^ ; 5J:5^^ 
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[0084] smm(otottwt&^x&&*<omi&te£xmtt*yh<Dm&^&s 

[oo85] jiiEmm^m^^-^iim^?*(^m^fe)tii#^ps^^^^-cii 

mnfrxmm£ittitt£\<\ ^<Dt^, ^??-<Dmm^jt^x, ^u^asi®^ 
mm&mtR^xh&\ 

[0086] (l-2-2]if^Ig 

^^^^^^mKmA^x,±mi-imxm^t^mm^mm^± 
[0087] ±tam^^i§m-^^^— ^M^ifflj^^*A-rs^-& te^t-Pte 

Transformation of Arabidopsis thaliana by vacuum 

inmtration(http://www.bch.msu.edu/pamgreen/protocol.htm)^ffiV^5^i:^ s "C#^)o 

[0088] m^m^7^-^mmmwmm^mA-r^^LXi^ mz-tf. w*p>r 
[0089] iisia^x-igm^^^-^^A^tLSfli^iffliatuT^, 09*.**, it, m. um(D 
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[0090] rrtN -fc&m \z.f}^^mw-<D^M^m^\ ^t^, ±mm^m^^^— 

v\ -ttttt, *&ma>*ttWfofc<»&m^mtt^x\^ xis [1-2-1 
rnvtcmm^^^—mm^u^^tix^^xh^^u tmt^/Ktu 

&tiitv a i5^maimmiz£^xa-v;i'^mfc&m£tixv-£? 0 r. 

, RNAife^J;oTA15^|&fP<b^^^m^flJ^5X©-e&6^^j;i9^U 
[0092] [1-2-3] X3! % ^fto^fe 

frtf<fc<> £biz±mm^^??-mmj:nfr^frx\,^xh£\<^K 

[0093] 51fe(^^fe«#tcpS^$ttS't><OTi^<, WLtf, ^^>f^o^^»tt^©H 
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»&«<0«ttffrH«£«*«Xg (HIS) a*£**vrv vrfc«fcv \ 
[0095] #*5, #3§9i fc:*5tt5fii^ffc<!:fi, J&WLTbNIWflK fit^M, ttttttltt* 

[0096] #»l3Jita&>a>5ttfctt:©£g#&f4, »ife*«m^*—^JttSife1-5 

[0097] [2]*»Wt^J:9»btbST7^K>'ifett'lfe#^>rXi:-t©^rffitt, &md^<DfU 
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[0098] l2-l)*mW(DmRl& 

mtvxmm^^th^mx^u $e>^ N mmmm^r^^m^m^x 

[0099] ±mr9^v^m^mir^mmmnmmm^r9^>m^m^'r?> 

x%z> 0 m?u*. mn^^^^hi^m^m%^m%xm^w ] ow, 
[oioo] $.t^ w&(omMM^i-£?^ ^mw^m&j&w&^^xn, ^^m^ 

[oioi] ±x!ibrcj:5^s T^v^m-ts mm<Dfc\Hx*m* ts:mm^-rm\ 

£kf\-<Dmmf&fttL>XPC, DHA, BPAt£b*PUFAtet*fr^tlX\,^Xh&\ &tc 
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[0102] l2-2)*mW<Dfflm(D—m 

[oio3] ^(DT^h^^mmmm^m^yh^^mtvxn, ±&mmwt&j$m%& 
=—h^zmfc*^&mmz.&m.^?*~z&ti:<ti>^Asx^n&£<^ ±m& 

[0104] *3SMtc«ST7*K>'ll$*tt[«ft:f^SSi^ybKiJ:*tfi, ^{-_hfB*t#J#£> 
[0105] WTHlfifllSr^U ^0^OH^^S(CoV^T$^^PL<t^PJ-rSc t>^5Ay 

<DXtet£<, m^m^^tcffimxm*<D^&ni&xm, tfi^nm^titi 
um^m^mma^t>^xnb^mmnm^^^xh^mm(o^m^m 

[0106] [Hffittl] 

usm&um d989) ±mt^nmm24¥£mm±^?-) Kmtasofc, 
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^^^(DSOmlt^^^^A^ tmxxieiflsJ*/ J— Ml : 2) jg?ft35ml* # 
X(i£#0. 4mm) 7. 5ml£A;TU vhM'lf — (CELL MASTER CM- 

ioo, #rt»f^M)^T, io, 0000*2 x lo^ra^AaasrfToyto 

[0107] 5*ft^-C5iaU 5^^90ml^5^-eaS^Pn*^A/ 

Ml: 2) W^Wfr'^WkWkVMXJfco Z>m$22. 5ml-f o50ml<#<D#7 
M#&U #3S^^^^nt3^/VA7. 5mL 1%KC1tK^13. 5ml£r 
SSJPUfco ^k«W0#F^L<^#Lfc^ 3, OOOrpm^20#ra3S'frUfco 

j&M^&fM^TlVfcfcU^PffcftfcWU 16mm x 125mm) td^U Jttf—K^S^C 
SAVANT*±SC210) ^T^^^ScLfco *aCP*«tf © 

[0108] feDPW»W I P©Jlft4mg©»fli^lO%*fifc^y— ^2mL ^an^yiml^r 

£Lfc 0 H@7RlmU — ^f-^ml^r^PL, 5#M*L<8l#Ufc8U 3 

XfwhJfyyj— (Hewlett Packard^: HP-6800) "C^tlf Ut, #W2H*N*TfB&l 
[0109] Dfti] 
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* 7 A 


Supelco SP-2330. Fused Silica Capillary Column. 
30m x 0.32mm ID , 0.2pm 




Inj:240°C. Det:250°C. Oven: 180°C 3^, 
180°C— 220°C (2°C/min) 




30cm/sec. J±* 200 kPa. & ttJ S FID 



C-MASS (Hewlett Packardi±HP-5973)##f ^J^ifctU £fcfc°— ^B^W^fla 
[0110] [IlD^^&ttS^/l'TV^ T^t°-^(M.alpiria)S5fe(D5t^<Z5^m 

pE21 13 (Plant Cell Physiol. 37, p45 (1996)) IB^'J^^oSUfc^ 
y-7^y — qcifV^^W^35S (E1235S) ^n^— ^— If (nos)* 
-^-^-^^-rS^^^K^^-TfeSo ^^)pE2113^SnaBI-em'fbL, X 
hoiy>^7- (TAKARA) ^r^A-r§ri{Cj;>9#^fc^^5:K^^^^SacI-em{b 
• 5 F*&5fciffifl:Ut& % BamHIl)^— (TAKARA) &^ALpUE7£#fc 0 
[0111] P UE7^HindnitEcoRIi^-M{bi-?)rt^J:o-Ct#^^DNA^>t^^^ E12 

35s^a^— ?~&^frz>\%r}ft, HindiutEcoRi t-xrrmt^tzmmm^m^ 

^^—pBINPLUS (Transgenic research 4, p288, (1995)) ££5$?^ 5^1 
t\z£V^ pSPB505£#fc o — 2r\ ^^Tj^7&^<D kQ^$g$ni\MMM.fe : l-$: 
-^tf^^KPMLDlOl^XhoIfCTmfl^ B&rnm\Z.xn / MMt\^XmhtlZ>%l 
1. 6kb<^DNA||(fJt^[H]l|XL/'c 0 Z<DDNAWrfrb, pSPB505£XhoI<!;BarnHT-T:-M 
<bLTt#6n5^W^y— <^i?— §P^©DNAHff^i:ii^L, pSPB559£#7t 0 ^ 

<D-77^hiz&\,^x*^^^9 a 6^f&?nfbSf liate^teEiasss:/^— 

tnos^— 5^-^-CO$0^T(Cfo^, o 
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[0112] 'AftUDftm (Plant J. 5, 81, (1994)) fc:X-3V vC, pSPB559£T;/n/^^yr>i^ 
i|AU ro|a^x.T^o^^y>A^V^-C^<3^^Abfc 0 ^CO^fe (Plant 
J. 5, 81, (1994)) Kl^^T, ^t^^m^^^^^^^RNA^ttffiL, 

[0113] CII-2] A 6^ffrf P^#*at^feil/IBI»lM«ftffifi#*3t€^©^a. 

pUCAP (Transgenic research 4, p288, (1995)) £rAscn??Bfl:U spfll^SMbU P 
acl!)^— £rj$Ai~5-£l£«fct^ pUCAPP£Lfc 0 pE2113£SnaBrT?$HbU Ba 
mHlU^— (TAKARA)Srif Ai-S^^tCj:!?, pUE6£#fc 0 ^£>pUE6£rSacn? 
W|-*»U Saliy>-#-(TAKARA)£rjf ALTpUE8£#fc 0 

[0114] r(Dy^5KpUE8^HindIII^EcoRIiT-m^bT#btv5DNAKff>t^9*>E123 
5S^n^— ^^i-§^>^^pUCAPP(DHindIII-EcoRI^r-{^f Abfc 0 
^^KS:BamHI^j:^SalIT^{bLfcDNAP|lT>T-i,Si^^MSII*^cDN 
A^BamHI^J;t>^oI^m^bX#e>tl/5DNA|i|ff>i't^ii^b, pSPB1130&# 
fc 0 Cl(D^;^KpSPB1130£PacmMt;U #e>tt§^)2. 3kb<Z>DNAl$TJt£pB 
inPLUSOPacI^hiC^AU/-'o IiK^*5ift^*jt{H^^pBmPLUS_bCDn 
ptII«^t»|5^[p]^I^Cf^#^^oTV^5^^K^jl*RL, pSPB1157P£ 

[0115] P SPB599?rPacI-e^'ft:bfctI¥m^'fbb, Asciy>-#— SrJPAU pSP 

B599A<tLfc 0 ^OpSPB599ASrAscI-C?N'fbU-C#?5tbSA6^«a?P'fb^^3te 
^■^tpDNAif>T-^pSPB1157PcDAscI$|5fi^#AU pSPB1157£#fc 0 

[0116] c^V^y—7 p 7^KpSPBH57Sr±3*05<t5J-^= , ^AU, WgM^Z'*- 

uv^^/^^i-eii, £jmjte&*oo. i— 5%(Dfij^T^*^-7-yy^^ 
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[oii7] cii-3] a 6^tsfp^^^a^^^gM^ft^ft^^iteT-i: a ttimim 

pCGPl 364 (Plant Cell Physiol. 36, pl023, (1995)) SrHindlll^SacIItfti'fkbT 
#btt5^]l. 3kb<DDNA&ft)^pCGP1364£PstIT-M'(bU ^^^L/c^ 
SacIIT^i{bU-C#btt5^J2. 9kb(DDNA$r)f pUCAPA^Sacmg-ffcU ¥ 
?t*^t:Lfc^HindIII-T:'M^LT#^^^2. 7kbODNAKff>H-^^ii^-r5ri: 
f£j;>9, pSPB184£#fc 0 Ztl&XbalkKpnlXmikU pCR2^^P— ~>^L 

A^rjt^ai^U pSPB1519A£#fc 0 
[0118] ::<7)pSPB1519A£Ascm|iHbU pSPB1157<DAscl£M£^AU pSPB151 
9£r#fc 0 rOT°7^KpSPB1519±-eptIK A 5^tSfP{bg#f!S»'(K J ?-> ^ftM* 

i#nit^> A6^fpft;g#*a^{*iw)C[S]#tc:^^tL. a 5yfmfMtmmi& 
[0119] ±m.tmmttfex\pspBi5i9%m\,^xBm&m£ft<tc?s<^%w&u as^f 

m&m&mmm&+, a e^mmmmm^^m^nx^ ^^>^h-r, 

[0120] cii-4] a s^mmmmnmnmrn 



! 



WO 2005/059130 



30 



PCT/JP2004/018638 



[0121] pSPB1519^K(BiJW^=»-»UT, ftm*b&fc*e- y -V Sls^Wttt 

Biol. Chem. 276, p31561 (2001)) <£>;^$£l£t£o/c 0 -f-ftfc)*?, §frl£ £lg<E>*'*=»3ll 

[0122] *<Dt&Mk, if»ii^ii«>f., $*e-? -y/u^»t*#*u 

V>Srtd5^lS$tb^o £<CCfa&»fe, pSPB1519^W^^^T*T^K^l^£i 

[0123] imw-ixoteftfelk 

#4* (Glycine max)<DJ§#{*, »fft(£Finerfe<D;^£^V^ (In vitro Cell. Dev. 
Biol. Plant 35:451 (1999)), p B p®JackO*^^-^(3-5mm)^M^±t!l(30g/l 
sucrose, 40mg/l 2, 4-D, B5 vitamins^PMSigiffi, pH7. 0) -ef£?iMfl££ff 

[0124] Mm^frmmm%mftmm%M(lOg/l sucrose, lg/1 asparagine, 5mg/l 2 
, 4-D, FNLiteititil, pH5. 8)X*Mm&*£t£&. ^—TrfA'&S&iiM&l. On 

Ab^ffllSESrliIIWl«^Jtt"T?**b*:«, 15mg/l, 30mg/l, 45mg/l<D 

j&OOg/l sucrose, 30g/l D-Glucitol, 298. 4mg/l L-methionine, 4. 38g/l 
L-glutamin, FNLitet#±tH, pH5. 8) {Z&mLrCftftlkZtto 31&3;ftfc#:*WJI&ffE 
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isft^swtfc. jfc*3, mti&mte&ki-t. *>—xm\ mm&mfe 

lOOrpmtL/Co 

[oi25] nvj^maie^jBaffl^^— 

[0126] *i\ 8«^Mfi^2ym^OpUCAP^AscITm^USgfiy>'^-^A, 

Hindlll-eM'fbLSgfiy^— SrlfAs EcoRIT'M'fbUAsciy^-^AL 
fc^^KpUCSA, pUC19^HiiidIIIT-m<bLPaciy^— ^A> Eco 
MT*m^UFseiy^-^Abfc^7^KpUCPF,pUC19S:HindIII-e^t:LS 

gfiy^-^A, EcoRi-er^^usgfiy^-^ff AUfc7°^5Kpucs 

S, pUC19^HindIII-e^<bLFseiy^— Srjf A, EcoRTC^fcLFseiy 
— £jf ALfcT 0 ^? KpUCFF&fMKLfco 
[0127] [V]^^^*it^fit^Bmffl^^^-^>1t^ 

m^-^mm (glelo) % a 5^f^<tmm(om^^yK *3«t twvxa 

3|53>^i/=y7^77' tya-^y^a^- (Proc. Nat. Acad. Sci. 
USA, 83 P 8560 (1986) )£fflWc 0 AfrWt^tt, J^T^^-frofc 
[0128] *i\ pUC19-^/V5^t3— — ^^h<Z>HindIIItXbaIi<75MfJlPCR^J:t)liiffi 
% »»b^:3^y'>=>^ci^— ^— Sr, SacIirEcoRItOMtPC 
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AWh(pSPB1904) o PCRSifcte S ftBB^JSrtf-^n— r^bTfcS^^KS: 

(COV vTfii* -fj^— HinCprof (5 ' -AGTCAAGCTTAATTCAAACAAAAACG-3 
') (@a?U#-^-7) x ^XbaCpror(5'-CAGTTCTAGAAAATTCTTTAATACGG-3') ( 

Effltt8)t&vzmut« tut* ^yt°^&&mmmte^-?-^-?--fc<>\,^xn 

s Zfy^^ Sacmasf(5'-AGTCGAGCTCCAGCTTCCCTGAAACC-3') (SS?'J# 
-*§-9) Ecomasr (5 ' -CATCATCTCGAGGGTGGTGACCATGGTGATCGC-3 ' ) ( 
E^##l0)fc«r/8v\fc. 
[0129] ^^^ffl-fSPCRt?iStSbyi:DNA»fK-tt^T, if?53|*^T?DNA£r 

x 94*C-15^ 68^-1— 3^(Di?-^/^25^^/KDPCR^^^J:oTp^Ufc 
o pSPB1904OXbal£Sacl£<£>PfQK:, PCR^WKbfc A 5^*&ftflSl*** A 6^ 

PB1909, pSPB1910 N pSPB191lWN£.bfc 0 

[0130] pSPB1909£HindIIb EcoRIT«fcbT#fc A 5^ffifMfcfi^;*;"fes'h£pUCS 
AfcLjfAU £fcpSPB191l£HindIII, Ec6RIT?m'ffcbT#fcfll(Sil£fiS***-fe 
jyhSrpUCPFfcif Abfc„ mb^n^iXpSPB 1919, pSPB1920i:ffc-f 5 0 £<b 
r©pSPB1919£PacI, Fserat?tfbbT#fc A5^ffifMW3fc&-fes*£:x pSP 
B1920£Sgfb AscI^^<bbT#^i»aMHftJ£*»**'feS'hi:, pSPB1910£r 
Hindllb EcoRI-Cm^bT#/t A 6^&fnfcg#^;&^yte&pUCSAPFfc:m^& 
A/T\ 3^-fe?/h?riS^bfc7 P 7^KpSPB1944^{«bfc 0 

[0131] 35S^n^— # s^Jfu W^B'l45l{5^-nos^— /5>£>ft5 

HPT#iryM3pUCFFOHindIIIlMM^ *fc35S7°P^— ^ *M^3fe*i"< 

^Kit^^-nos^— d^^5GFP^-fe^h(ipUCSS<75SphI^EcoRIi^ 
flfttttl^M--??*— pSPB1918, pSPB1935&fNRbfco pPSB19 
44(^FseI-^-rh{CpSPB1918d^§J«9abfcHPT^7-iryh^r N •HfcSgfllM'MvlpSP 
Bl 935ri>£>$J9 WbfcGFP#irs/h£^AbpSPB1852£#§gb;fc 0 



WO 2005/059130 33 PCT/JP2004/018638 

[0132] £fc, A 15^maitmmm^ (Accession No. P48625) 

[0133] i|fr^^^fi^-x^«-^^y7 P h7T-^b^h^^K^>'^ART-PCRffl (-f>- 
t>n^>t^#%t)£/8^-C, 01igo(dT)12— 18^7-r^— T^ofd e $15^0 
mZmmtU ^7-f^"-detl5-2-Fl(5' 

-ATGGTTAAAGACACAAAGCCTTTAGCC-3') (gB?U#-§-ll) i % detl5-2-Rl ( 
5 ' -TCAGTCTCGTTGCGAGTGGAGG-3 ' ) (iE^J##l 2) V ^PCRKJ&£ 

[0134] PCRR!fcn94X;X*2frmi%£fl'tc&, 94°O30#\ 55°O30#\ 72T>30#-1 
^<D^^^30^4^;\-m\ $b^72°CTl^^^Lfc 0 i^^^fcDNASff 
>r^TOPO^a-^>'^^^(^^>^^>'tt^|±)^ffiV^TpCRII-<^^-^ 

§1 ^= K>- J: ^ 5^ST^^ 5 9 1 bp*^C>DNA^>t (-MU-CBamHI 
, XhoI»SKE2?"JSr#3&OU/tWf^t. 791bp£WDNAltf f£*frLTS 

acl. XhoI»ttE^JSr#APLfeWf>ti:«rPCR^J;tJi««, »MLfc 0 
[0135] ^^fflV^c^-r^— ±ft<Dffi591bpM}i^^Xfey : 7'(-*~- SOYF1- 
B (5' -TGGCCTGGGATCCTTAAAGACACAAAGCCTTTA-3' ) (IE?'J#-§-13)t, 
SOYRl-X(5' -GCACATCTCGAGGGATTGAAGTGAGAGCCTTC-3' ) (Ifi?U# 
-5§-14)t£fflV^c 0 ±Ifi^t)791bp8(fK-(-oV^T(i, 7 P 7^—SOYF2-S( 
5'-GTCTGCGAGCTCTTAAAGACACAAAGCCTTTA-3') (gE#J##15)£ N SO 
UR2-X (5 ' -CATCATCTCGAGGGTGGTGACCATGGTGATGC-3 ' ) (IB?U##1 

[0136] ^tt62SIIS^DNAff>T'^\ ^TtV^itSr^Si^t-^fi^BamHI-XhoI-Sa 
cITril^U =a^y->=>^o^E— irnosi?— 5**-*— ir^KlBamHI, Sad 
f--rb^AURNAi^7-fe^h^«Lfc(pSPBl876)o ^pSPB1876^)^ A 15R 
NAi2i±yh&W9lii^ pSPB1852<7)AscIlMMdf AU pSPB1877£ft^Ut 
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[0137] pSPB1877te. H2t:^^*^fWr5£« s -e#5o AffWKltt, *T 

, pUCSAPF 2. 7kbpOSgfI-AscIf--rh^GLELOat^^fK-(IIl c f 3 Con-e^i- 

— 2— k<Dm ^GLELOcDNA^g^HTV ^Iff Ji ) ^fcAscI-PadlM'M- 

LTV ^SBrJf ) Sr. ^fcPacI-FsellH'M:: A 5^t&fnfcB#35i (Contmasi:^^^ A 
5^ISfP'f»*cDNA^5$^bTV^if>i-)^#AU, pSPB1944^j^Lfc 0 ^ 

V^"C\ pSPB1944£Sgfl£Fsel£T#I i SLT. SgfriMM-35SXn^^ life 

i&ft^^Jfit^-rios^-- ^-^-^^GFP^irs/HSr, FseI-tMMil35 

y^tAts pSB1852^$^Ufc 0 A 15RNAi^7-fe^htr, pSPB1852tf> 

AscIlMM^AL, pSPB1877§r{«Lfc„ 
[0138] ^c7) < t9^#^UfcpSB1877W^lll^|l|3^-t- 0 pSB1877t£te, 
GFP#-fe;yK GLELO\ A 15RNAi^-k^K A e^SfrKbSlfff , A 5^?Plfc@i* 

[0139] (VI]^VXcD^«^m*5J:^^?W 

pSPB1877^^Ab/c^VX^SSS^^^j*^t©2^-^f-V7 D y>'^ 

[0140] y/ADNAjo^t^RNA^r^tL-^^DNeasy Plant Mini KitfcRNeasy Plant Mini Kit 

, PCRSJ&^ofco ^(Dm&mLtl^^-i^ det6f3(5' 
-TGGTGGAAGGACAAGCACAA-3 ' ) (Sfi^lJ#^-l 7) £det6r2 (5' 
-ACAGACCAGGGTGAACATCA-3') (SB^J#-^18) s Zfy^— det5f4(5' 
-CTTTGGATCCTTGATCGCCT-3' ) (Mtm^l 9) £det5r3 (5' 
-AGAACATGACGGTGTGCCAA-3' ) (@B?IJ#-i§-20) % -f^-v— XbaGLf (5' 
-CAGTTCTAGAGCCTTCTCACATTCCC-3') (@fl?lJ#-5§-21)£SacGLr(5' 
-AGTCGAGCTCTTACTGCAACTTCCTT-3') (@B^J#-§-22) % ^^—HPTfl 
(5'-CCTGCGGGTAAATAGCTGCG-3') (ga?U#-S§-23) irHPTrl (5' 
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-CGTCAACCAAGCTCTGATAG-3') (E3?IJ##24), ^7^— EGFP-F1 (5' 
-ATGGTGAGCAAGGGCGAGGA-3 ' ) (fB^iJ#-^25) £EGFP-R1 (5' 
-AATGAACATGTCGAGCAGGTA-3 ' ) (ia?lJ#-5§-26) V ^fc 0 
[0141] PCRS/fcte, mm^Exrad(^^yU^-m^^±)^m^\ 94 < C-C2^ra««PU 
94*C-30fj\ 55*C-30g\ 72^-30^~l#©iM^l'&30if^W^\ $ 
b(C72 c CT?l^-^^L^ 0 rtLbO^^^. pSPB1877&3*AUi^fXK:ii A 

tfCV>SdS, GFPit^fi^A^tLTW^V^wir^pj^^c^o/cio fc&i±SLfc<£RN 

A^ffi^TSu^^<tptviRT-pcR^ofc 0 RT-pcRtemm^myo&mmtv, -? 

det6f 3 (BB?!I##1 7) £det6r2 (gfi?lj#-^18) , Zf=7^— det5f4£det5r 
3, ^-T-^- GLEf(5'-GTGCTCGCTTATTTGGTCAC-3') (IBM#-$r27) i:GLE 
r (5 ' -CGACATCATGCAGAACTGTG-3 ' ) (E?!J##28)£rJBV\/bo ^VADNA£ 

iir]ciM^/w?pcR£fTV\ Jt-g^s^Sr^wufco -t©*^ pspBi877^srte 

[0142] [VII] 7£«te#i^rX9igsc#$f 

pSPB1877^®^^VX(D^Klg^^±faa]li0^4^^oTli®^W 

^e^^Tis^2^^-r 0 

[0143] [^2] 





Control (%) 


pSPB1877 (%) 




56.28 


43.96 


a *) s \^>m 


7.6 


6.52 


r 'J y u > R 


0 


2.77 


v Tfx ^ r 'J / l> > K 


0 


1.73 




0 


2.1 | 



^2{d^-TJ:5^,pSPB1877^K^m^X(D^^miT*(«^'f'XT'(i^ 
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IZ$$L.X S 2. 77%, 1. 73%, 2. 10%£>f iJ^^^^TV^Co 

[0144] j^^iy:^ ^w^sfflL^fr^^m^-femitbfi, y>(x-vT7*h*>wt 

[0145] [VIII] 
[0146] [^3] 





Control 


pSPB1877 


u y — 


57.86 


51.19 


or y y u > & 


9.27 


1.92 




0 


2.49 




0 


1.05 


T =7 * K > Ift 


0 


0.83 



^3(C^-TJ;9(-> pSPB1877?F0Kl5^VXwa^-C«, **S?4S©W 

&m&3&t*KttLX, 2. 49%. 1. 05%, 0. 83%0§iJ^^Efc£*l/rWc 0 £fc, 
^®^^a-y/^^*^If^^VXcD^mft^20%{^^bTV^cir 
<!^«b. RNAi^J;5Al5^fP^m<7)^TO$tJ^j|B-oTV^^#^bnfc 0 

[0147] si±(d£?k, mmfc&ft<Dm*<Dmffim&&fim<kvx^tc^kfrb, wmm. 
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[0148] CIX] 

T7 d rK^?rgaUTV^cpSPB1877^K^^'VX(DTl®-7-SrSSU, HkW 
ttkteZ>T2m*&nmi,tz. 0 Tl«tt©||j&»&SlfflUfcDNA*rt^K:, A6^fP 

#£oTtf U\ Tlffi^^^rtub3o(D3ie^^Sftli^tLT^5-<!r^5S^b7c 0 * 
fc, Tltft^^DNA^Nucleon Phytopure (T^v^-A) (d^fSMU DIG DNA 
labeling kit (n-z^^T^y^T^^) £±fE [VI)«(ffi«07 p 7'<^— SrfflV 

^n^ti±m^m^Mvx. i. 71%, o. 55%, o. 53%(Dm^-x^^nx 

[0149] ^fc, RT-PCR^.toTrt&'tt A 1 5^g&fPfbgf (Accession No. L22964) 

a i5^mQ<kwm<Dm^tf®^mznn£tixtey, ^(DtMza-^j^m^ 
mimr\^x\^t^xhritz. 0 

[0150] m4] 





Control 


pSPB1877-l 
T2 




57.86 


53.27 


a 'J y u >^ 


9.27 


3.07 


r 'J / u >^ 


0 


1.71 




0 


0.55 




0 


0.53 
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